Obesity has been identified as an emerging health concern for Chinese American children; however, very little is known about diets in Asian American children. The objective of our paper was to describe the dietary intakes of urban Chinese American schoolchildren using a state-of-the-art approach for dietary assessment. Data for this analysis come from the Food Journal Project 2017, a pilot and feasibility study conducted by a multi-sector collaboration. Children aged 8-12 (n=83) completed two dietary assessments using a food diary from January-June 2017. Children were then interviewed using the food diary as a guide and dietary data were entered into the online ASA24 system by study staff.
Asian Americans documented lower consumption of sugary drinks. [3] Lower consumption of sugary drinks and unhealthy items (i.e., fried potatoes, fruit juice, fast food) in children were corroborated in another analysis, though patterns tended to differ by Asian subgroup (e.g., Chinese, Indian) -highlighting the necessity for disaggregated analyses by Asian subgroup. [4] Beyond these examples, understanding of the diets in Asian American children, let alone specific Asian American subgroups is extremely limited.
Obesity has been identified as an emerging health concern for Chinese American children, particularly boys. One in four (24.6%) low income, urban Chinese American children are overweight or obese. [5] New Chinese American immigrant families are particularly vulnerable for two reasons: higher overweight/obesity prevalence in Chinese American children is associated with lower parental levels of acculturation; [6] and obesity prevalence in China is increasingly becoming a health concern. [7] Eating habits established during childhood persist through the life course, highlighting the need to promote healthy eating behaviors in young children. [8] Our objective was to describe the diets of urban, immigrant Chinese American schoolchildren in underserved neighborhoods using a validated method for dietary data collection. We compare their intakes to intakes of their racially/ethnically diverse peer group from their schools. We hypothesized that unique nutrient intakes would be identified for Chinese American children.
Materials and Methods
Data for this analysis come from the Food Journal Project (FJP) 2017, a pilot and feasibility study conducted in collaboration between the NYU School of Medicine (NYU SOM), 2 New York City (NYC)
elementary schools, and Common Threads -a national, nonprofit provider of cooking and nutrition education in low income schoolchildren. The primary objective of the FJP was to determine the feasibility of measuring dietary intake in schoolchildren using a validated method for dietary assessment: food diary-assisted 24 hour dietary recall. [9] The FJP was conducted in 2 schools with cooking and nutrition education programming provided by Common Threads, which provides programs to schools where >80% of children receive free or reduced price lunch. From publicly available data on schools at the NYC Department of Education website, we know that 100% of the children attending our partner schools live in poverty. [10] All children participating in Common Threads' programming were invited to participate; any child with parental consent and who provided simple written assent were allowed to participate. Prior to implementation of the FJP, NYU SOM study staff contacted and met with school coordinators. Connection to the schools was facilitated by the Common Threads NYC coordinator: Common Threads provided referrals for schools and school contact person, and chose 2 highly responsive schools. NYU SOM study staff introduced the FJP to the coordinators and walked them through the food diary and planned study procedures.
Study materials and procedures development
NYU SOM study staff developed key study materials and procedures, including the IRB protocol and materials for the children and parents based on prior examples and published literature where possible.
The food diary was developed to be friendly and easy to follow by children in the target age group. Data collected included the time of day, where the food was consumed (e.g., home, school), with whom (e.g., mother, friend), where the food was prepared (e.g., home, restaurant), and the food and drink items and amounts. Key materials were developed and grouped as follows: 1) Initial parent packets (consent forms, recruitment letters); 2) Child assent form; 3) In-class example of the food diary; 4) Take-home packet (Parent introduction, food diary, food diary instructions); 5) Interviewer materials (Interviewer protocol, paper instrument); 6) School coordinator material (exit interview). Study materials were printed on a distinctive colored paper (lavender) to differentiate these from other school papers.
Interviewer paper materials including a script for performing multiple passes, [11] were accompanied by visual guides to aid children's recall. We used measuring cups and measuring spoons to probe amounts of food if child didn't offer/couldn't remember amounts. We also used two different sets of pictures from the ASA24 to probe drink sizes.
The ASA24 is a validated, publicly available, online 24-hour dietary recall tool developed by the National Cancer Institute. While the ASA24 was designed to be self-administered on a computer, we opted to collect the 24-hour dietary recall data from students by interview and have study staff input the data into the ASA24. We chose this approach because the ASA24 can be time consuming and would require wireless internet, which was not available in the schools we were working in. Thus to maximize participation (i.e., maintaining brevity of interview) and validity of data, we opted for a three step process where children collected the food diary, were interviewed by study staff, then data were entered into the ASA24 system by study staff. Study staff were trained on how to use the paper-based instrument in the schools, on interviewing, and on ASA24 data entry. Nutrient information was assessed using the Nutrition Data System for Research (NDSR). Additional data collected (e.g., demographics, grade, overall diet quality, oral health) were entered and managed using REDCap electronic data capture tools hosted at the NYU-Health and Hospitals Corporation Clinical and Translational Science Institute.
Parent materials were translated into Spanish and Simplified Chinese as per request of the school coordinators. All study procedures and materials (English and translated) were approved by the NYU SOM Institutional Review Board (IRB) and the NYC Department of Education IRB.
Data Collection Procedures
All children were asked to complete a short survey and a detailed dietary assessment at two timepoints, spaced approximately 6 months apart. In both dietary assessments, we asked children to complete a written food diary and an interview with NYU SOM study staff. School coordinators distributed food diaries to students with a sample of one filled out and a small introduction for parents, and explained the purpose and use of the diary. Diaries were collected the next day and children were interviewed by NYU SOM study staff during school hours as approved by the school principal. During the interview, children were asked to recall what they ate in the last 24 hours in the interview, using the diary as a guide. Each interview was approximately 20 minutes in length. Children received small fruit-shaped erasers on the completion of their dietary assessment interviews. Race/ethnicity was assessed by the interviewer.
Data Management and Statistical Analyses
Data were pulled from REDCap and the ASA24 systems. We combined the two dietary recalls per child which were conducted between the months of January through June 2017. Only those who performed two dietary recalls were included in the analysis. To identify Chinese American students from our sample, we utilized published lists of Chinese surnames. [12] We stratified all analyses by race/ethnicity and by Chinese/non-Chinese. We utilize non-Chinese as the referent group (combining all others who are not Chinese including other Asian children) to maximize power for comparisons. However, because this may be viewed as a non-traditional approach for comparisons, we also ran data stratified by race/ethnicity. The results comparing Asian to non-Asian groups were similar to results comparing
Chinese to non-Chinese groups, demonstrating the combined non-Chinese referent group was acceptable.
Demographic and other characteristics assessed at the first visit were summarized and compared between Chinese American and Non-Chinese children using chi-squared tests. The means of key nutrients and key nutrients per 1000 calories were assessed overall and by Chinese American ethnicity; differences in means were assessed using t-tests. The normalization to calories allows for a clearer understanding of nutrient intake differences since some nutrient intakes are highly correlated with caloric intake (e.g., sodium). The Healthy Eating Index (HEI), most recently updated in 2010, is a scale to measure diet quality relative to the 2010 Dietary Guidelines for Americans. This standardized tool has been determined to be a valid and reliable instrument for nutrition researchers. The HEI-2010 includes 12 components that sum to a possible maximum of 100 points. FJP participants' HEI-2010 component and total scores and corresponding standard errors and 95% confidence intervals were calculated using macros created by the National Cancer Institute. All data were analyzed using STATA (v.12.1, College
Station, TX). Statistical significance was set at p < 0.05.
Results
A total of 94 children participated in the FJP. Three children did not perform a second dietary recall, and 8 children had race/ethnicity missing. The final analytic sample size for our analysis was n=83. Twentytwo children were identified as Chinese American, and 61 children were Non-Chinese: Hispanic (n=36), white (n=3), black (n=12) or Other Asian (n=10) ( Table 1) . Chinese American children did not differ from
Non-Chinese children with respect to age, sex or grade.
Mean values of key nutrients and key nutrients per 1000 calories are displayed in Table 2 . Chinese
American children consumed less sugars (29.6 less grams per day; p=0.01) compared to Non-Chinese children. When normalized per calories consumed, significant associations for higher protein and lower sugars consumption persisted (p=0.001; p=0.004, respectively). Sodium intake per 1000 calories (i.e., sodium density) was significantly higher in Chinese American vs. Non-Chinese children (p<0.001).
The total HEI-201 score for all children was 60.7, and did not differ significantly between Chinese
American and Non-Chinese children (61.2 vs. 60.6, p=0.83; Table 3 ). The components of the HEI-2010, however, revealed interesting patterns. Chinese American children had less favorable whole grain (p=0.03) and sodium scores (p=0.004); and more favorable seafood and plant protein (p<0.001) and empty calories (p=0.02) scores compared to Non-Chinese children.
Chinese American children reported more of the food they ate was sourced at school (27.5%) compared to Non-Chinese children (21.8%; p<0.01), although there was no difference in location that food was consumed.
Discussion
We described the diets of urban, immigrant Chinese American schoolchildren in underserved areas aged 8-12 years using food diary-assisted 24-hour dietary recalls and compared them to their peers. To our knowledge, this is the first comprehensive characterization of diets in Chinese American children in the United States using a validated method. We found that Chinese American children in our sample consumed more sodium dense (mg per 1000 calories) diets and less sugar compared to Non-Chinese children. We also identified that Chinese American children had less favorable whole grain intakes, and more favorable seafood and plant protein and empty calories intake compared to Non-Chinese children.
The sodium and sugar findings are consistent with prior literature using less comprehensive measures; while the differences in protein sources and lower whole grain intakes have not been previously characterized. In Asian American (not Chinese specifically) adults, sodium density has also been shown to be higher compared to other racial/ethnic groups. [13, 14] The higher seafood consumption is reflective of prior U.S. data on Asian Americans 6 years and older, [15] an aspect of diet which is both positive and negative. Higher seafood consumption offers favorable fatty acid benefits, but is also associated with high exposure to neurotoxic heavy metals and higher sodium intake in Asian
Americans. [16] Both high sodium intake and heavy metals increase the risk of subsequent health conditions, and are therefore of concern.
Chinese American immigrants are an underserved population. National and local data demonstrates a stark income disparity for Chinese Americans. In the U.S., the poverty rate among Chinese American, non-citizen immigrants was 25.9%, compared to 11%, 26% and 24% in white, black and Latino populations. [17] In New York City (NYC), the poverty rate among Chinese Americans is 21%, [18] compared to 14%, 22% and 25% in white, black and Latino populations. [19] Broad racial stereotypes both societally and in the research community that this community suffers from few health disparities [20] have contributed to limited knowledge of dietary behaviors [21] and a lack of nutrition-related interventions in this group. This lack of data is troubling given that the Asian American adults and children are increasingly at risk for development of cardio-metabolic disorders -including diabetes, [22, 23] prediabetes [24] and non-alcoholic fatty liver disease [25] [26] [27] -despite lower estimates of overweight and obesity compared to other racial/ethnic groups. [28] Chinese American families face unique dietary challenges upon immigration to the U.S. [29] First, because of a lack of familiarity with the American diet and ingredients, Chinese immigrant parents may be less able to provide nutritious meals and health information to their children compared to U.S. born parents. [29] After attending school, many children of Chinese immigrants tend to develop preferences for American food, driven in part by peer influence, and these preferences may lead to familial (intergenerational) conflict when the children requests unfamiliar American food that is disliked by the parents. [29] When dietary accommodations are made to appease the children (a common approach in Chinese culture), [6] the American foods incorporated are often convenience foods that are unhealthy (e.g., desserts, salty snacks, high-fat meat). [30] Second, many Chinese American immigrants reside in low income, urban enclaves, where cheaply made, traditional foods high in fat and sodium are readily available. [31] Asian foods, even unhealthy versions, are perceived to be healthier than American foods and are often chosen. [32] Third, dietary acculturation practices tend to involve the incorporation of unhealthy vs. healthy American foods (e.g., convenience foods, salty snacks). [30] Due to acculturative stress, consumption of 'festival foods' (high in carbohydrates, animal protein, sugar and fat) among immigrants may increase and be an explanatory factor in increased cardio-metabolic risk in these populations. [32] Fourth, unhealthy dietary practices are introduced by grandparents. [29, 33] Grandparents are often the primary caregiver of Chinese American immigrant children and have a tendency to express love through food. [29] Chinese grandparents introduce belief systems of appropriate body size (plumpness) in children, and may have potentially experienced early life deprivation leading to overindulgence with food for their grandchildren. [29, 33] A study in China found that children raised by their grandparents vs. parents were twice as likely to be obese (adjusted odds ratio: 2.03, 95% CI: 1.19-3.47), and consumed more sugary drinks and unhealthy snacks. [33] Lastly, owing to the model minority stereotype and low community and provider awareness about the nature of obesity risk for Asian American populations, Chinese American parents and caregivers may perceive their risk to be low and be less likely to seek help or clinical interventions. [29] A strength of the current analysis is the presentation of analyses focused on a specific subgroup of Asian Americans using a validated and comprehensive method for assessing diet. Asian Americans are often not included in national or regional surveys, and were only recently added to NHANES in the 2011-12 survey wave, therefore very little is known about diet in Asian American adults or children. We also use two rather than one dietary recall, strengthening both the validity and reliability of our results. The limitations of this analysis include that data were collected from the children themselves, which may be influenced by social desirability, intrusion, or forgetfulness. We note that this may be the case particularly for empty calories, as our study participants seemed to anchor their recall around meals (breakfast, lunch and dinner). We specifically prompted for recalls of treats or snacks, but we would caution the interpretation of the empty calories score for this reason. Lastly, results may not be generalizable to all Chinese American immigrants as Chinese regional and/or country variation in immigration patterns exist across the U.S., with those settling in the NYC area differing from those settling in other parts of the country.
The results of our analysis provide a preliminary understanding of diets among Chinese American children, and highlight the need for larger cross-sectional and longitudinal descriptive studies as well as potential avenues for future intervention work. Specific interventions focusing on sodium reduction, increasing whole grain and decreasing protein consumptions may be warranted. A deeper understanding of other dietary behaviors, particularly around sugar intake and specific ethnic products may be key. Interventions to educate Chinese American immigrant parents about the significance of overweight and obesity in their community and healthy dietary habits may also be critical in improving diets amongst these children. 
